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Introductiort | In thisexercise you wilinodify channel parameters and add rainwater harvesting
practices to simulate BMPS in a residential and commercial development.
Goal To familiarize yourself withdvanced features useful for scenario planning
Assignmernt | Run theKINEROS#2odelon a resi@éntial developmentndwith a base scenario anc
again after modifying channel parameters and adding rainwater harvesting praci

Introduction to the AGWA/ KINEROS2study of development near

Benson, Arizona

Residential and commercial developmenbgurring with unprecedented speed throughout the
American Southwestt is projected that from 1995 to 2025, the population in the six Southwestern
states of California, Nevada, Arizona, New Mexico, Utah and Colorado will increase by more than 50%,
while the remainder of the country is projected to grow only 10 to 15%s scale and rapid pace of
development presents special challenges to the review and permitting process as required under
Section 404 of the Clean Water Act (CWA) and the National EnvdrdahPolicy Act (NEPAJany of

the areas undergoing rapid development are in arid and samdiregions whose watersheds and
associated streams exhibit ephemeral or intermittent flGMae standard process for CWA permitting
associated with new developmenrarely considers the special attributes and circumstances
encountered in these environments addition, rapid urbanization can present a challenge in assessing
the cumulative impacts of development on watersheds and landscapes when permitting is temhduc
piecemeal over multiple parcels in the same region.
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environmental criteria used in evaluating permit applications to the U.S. Army Corps of Entineers

discharge dredged or fill material into waters of the United States, including wetlands, under Section

404 of the Clean Water Adtlo discharge of dredged or fill material shall be permitted if there is a

practicable alternative which would have leslvarse impact on the aquatic ecosystem, so long as the
alternative does not have other significant adverse environmental consequences.

To determine the impact of a proposed project on the aquatic ecosystem, the Guidelines require an

analysis of the direcindirect, secondary and cumulative impacts to the aquatic ecosystem (40 CFR
230.11(g)()(). OO2NRAY 3 (2 GKS DAdZARStAYySas adKS GSNya ||
mean waters of the United States, including wetlands, that serve as habitatéorelated and
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understood by examining the hyalogy of the watershed-or example, communities of plants and

animals depend on the aquatic environment for nutrients and she@hianges to the hydrology of that
environment, such as increases or decreases in flow or sediment volumes, can have sgramis on

the aquatic ecosystem anti¢ health of those communities.
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The Study Area

The San Pedro River is nationally known as being one of the ladtdwérg rivers in the Southwestt is

a critical migration corridor for hundreds of bird species aadres as important habitat for many other
regionallydeclining species of plants, fish, and wildllife1988, nearly 40 miles of the river were

designated as the first RNCA (Riparian National Conservation Area) in the country, to protect the river

and rparian area, and its biological, educational, recreational and cultural resourcsgtsa few miles
downstream from the San Pedro Riparian National Conservation Area (SPRNCA) is a proposed 8,200 acre
developmentAlthough not federally protected as an RN@#e San Pedro River downstream (north) of

the study area also contains many of the same highly valued attributes and is critical to maintaining the
ecological integrity of upstream areas.

In thisexercise AGWAs appliedas if tte proposed developmenbtated near Benson, Arizorgigure

1) has been builtandpresents optional practices that may mitigatgdrologic changeresulting from

the developnent. Post-development landcover conditiongnd proposed scenarios will be evaluated
using KINEROS2 through the AGWA interf@banges in runoff and sediment yield due to the proposed
changeswill be computed forone offive watershedshat encompasshe study area and extends the
mainstem of the San Pedro River.
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Figurel. Location Map of the study area, near Benson, Arizona.
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Getting Started
StartArcMap with a new empty magsave the empty map document agorial _Whetstone2 in the

CAAGWAworkspacatutorial_whetstone2 folder (the workspace location will need to be created by

clicking on theMlake New Foldebutton in the window that opens).

TIP Always use a meaningful name to help identify the map document. Map documents can be saved
anywhee, but for project organization and to help navigate to the project workspace via the ArcCatalog

window in ArcMap, we suggest saving the map document in the workspace location.

r ~
all AGWA Preferences = e
AGWA Home Directory™ CAAGWAL =
AGWA Temporary Files Directory™ CAAGWA\emp® E
AGWA Tools -
Default Workspace location CAAGWAworkspacetutorial_whets
“Required | OK | | Cancel | | Help |

If the AGWAToolbaris not visible, turn it on by selecti@stomiz@ Toolbas > AGWAToolbaron the
ArcMap Main Menu bar. Once the map document is opened and saved, set the Home, Temp, and

Default Workspace folders by selectinGWATools>Other Options> AGWAPreference®n the
AGWAToolbar.

T Home:CAAGWA
T Temp:CA\AGWAtemp\
1 Default WorkspaceCA\ AGWAworkspacatutorial_Whetstone2
The default workspace location will need to be created by clickinb®Make New Folde

button in the window that open# you did not create it when saving the map document earlier

The Homalirectory contains all of the loekp tables, datafiles, models, and documentation requir
for AGWA to runlf this is set improperly or you are missing any files, you will be presented with
warning that lists the missing directories or files that AG\&tfuires.

The Temp directory is where some temporary files created during various steps in AGWA will b
placed.You may want to routinely delete files and directories in the Temp directory if you need {
free up space or are interested in identifying theerporary files associated with your next AGWA
use.

The Default Workspace directory is where delineation geodatabases will be stored by deifiault.
can be a helpful timesaver during the navigation process if you have a deeply nested directory
structure where you store AGWA outputs.

GIS Data

Before adding data to the map, connections to drives and folders where your data is stored must be

established if they have not been already establish folder connectiods¥ (1 KS& R2 y Qi
3
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clickon the Add Data button #below the menu bar at the top of the scredn.the Add Dataform that
opens, click th&€onnect To Folddyutton and select.ocal Disk (C:)

r ~ ~
Add Data &J Connect To Folder &J

Look in: IEﬁ Home - Documents\ArcGIS V] 21 @ ) | % 7 = @ Choose the folder to which you want to connect:

[zl Home - Documents\ArcGIS
& Folder Connections

@i Toolboxes w Des.ld:op. '
@Database Servers * |79 Libraries E
E@Database Connections » @ Shea Burns
[ GIS Servers 4 1M Computer

[Z5 My Hosted Services

4| Local Disk (C)
&l Tracking Connections =

. agwal

* .. Basins

Trtel

MName: Add Folder: c:\

Show of type: lDatasets, Layers and Results v] I Cancel I I e I [ = ] I e I

Once the folder connection is establishedyigate to theC\ AGWA gisdata tutorial_\Whetstone\
folder and add the following datasets and layers:

demf
development.tif
developed

facg

fdg

hillshade

nlcd2001

outlets.shp

San Pedro River.shp
statsgo.shp

= =4 -4 4 -4 -8 a8 _a _a -9

You will also need to add some other data to the project. To do this, again click AddHeatabutton.
You will also need to add the following database files fromGh&GWA datafiles\ folder:

T Ic_lutsmric2001_|ut.dbf¢ MRLC lookip table for2001 and 2006NLCD land cover
1 precipdsgnstrm.dbfc return period rainfall foKINEROS?2

You may want to collapse the legends and rearrange the order of the laykedtey see what is going

on. Click on the minus box next to the layer name in the Table of Contents to collapse the legend, or
right-click on the Layers dataframe and sel€albpse All LayersClick and drag the layers by their
names in Table of Contents to rearrange layer ortigrou cannot Table Of Contents e

. @sc8
rearrange the layer order, you may need to selectltist By Drawing | - |

[
Orderbutton in theTable Of Contents LiskByRiwing Oid

To better visualize the défent land cover types and associate the pixels with their classification, load a
legend into thenlcd2001and developeddatasets.To do thisright click the layer namef the nlcd2001
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datasetin the Table of Contentand selecPropertiesfrom the contex menu that appearsSelect the
Symbologytab from the form that opensin the Showbox on the left side of the form, selednique
Valuesand click thdmport button on the right.Click the file browser buttomavigate to and select
CA\AGWA datafiles\renderers nlcd2001.lyrand click on Addandclick OK to apply the symbology and

exit thelmport Symbologyform. Click on apply in theayer Propertie$orm and then on OK to exit this
form.

-
Import Symbology - l Pl
il Layer: nlcd2001 -
r ~
Layer Properties ‘ P eS|
| General I Source I Exdent I Display| Symbology | Fields I Joins & ReJates|
Show: Draw raster assigning a color to each value
[Lnigue values |
Classified
Stretched Value Field Color Scheme
Discrete Color
(vawe Y IR . -
Symbol  <VALUE= Label Count *
I:‘-<all other values <all other values =
<Heading> =
I 11 5192
O 21 111888
I :: 22 154221
I :: 23 87039
-+ 24 39235
[ B 31 2100
‘ 41 a1 in127
[ Add All Values ] [ Add Values... Remove
¥ A A
~— st toto o= [T
[ ok J[ camced || foply

Thenlcd2001anddevelopeddatasets have the same legend and classification, so repeat the same
procedure for thedevelopeddataset.

Part 1: Modeling Runoff in Study Area Using Developed Land Cover

In Part 1pne ofthe watersheds intersecting the study area will be delineafidtbkwatershed will be
discretized into model elements and those elements will be parameterized using the deséop
cover.Following the initial parameterization, the model will be executed.
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Step 1: Delineating the watershed

1. Perform the watershed deline&in by selectindAGWATools> Delineation Options> Delineate
Watershed

—
o-| Delineator o > - e X

Qutput Location Qutlet ldentification

\Workspace:  tutorials\tutorial_whetstone2\, User-Defined | Foint Theme
Select a watershed outlet from a point

Geodatabase: d1| feature class.
Input Rasters [outlets v]
[DEM [FD | FA |Stream Network
- 570389.51
A Flow Accumulation (FA) raster 5 I
represents the accumulation of runoff for a Y- 3531665.40
DEM. Click Create if it does not exist. I
Snap Radius: 0
[facg v] [Create]
[ Delineste | [ tep | [ cse | |
Ready |

5

1.1. Output Locationbox
1.1.1. Workspacetextbox: navigate to and select/create
CAAGWAworkspacatutorial_Whetstone2
1.1.2. Geodatabaseextbox:enter d1
1.2. Input Rastersbox
1.2.1. DEMtab: selectdemf (do not click Fill)
1.2.2.FDtab: selectfdg (do not click Create)
1.2.3.FAtab: selectfacg(do not click Create)
1.2.4. StreamNetwork tab: do nothing
1.3. Ouitlet Identificationbox
1.3.1.Point Themdab
1.3.1.1.0utlets theme outlets
1.3.1.2.Click theSelect Featurdutton [§and draw a rectangle aundone ofthe points.
You may select any point in the outlets feature cl&seenshots and results
presented hereafter reflect selection of the middle point.
1.4. ClickDelineate
1.5. Save the map document and continue to the next step.
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tutorial_Whetstone2.mxd - A
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Step 2: Discretizing or subdividing the watershed
2. Perform the watershed discretization by selectih'@WATools> Discretization Options Discretize
Watershed

ot Discretizer o e S
Delineation:
[dnar -]
Delineation Info: w
Model:
[KiNEROS -
Stream Definition Methodology:
[Threshold based -
Threshold-based:
[c5A (acres) SN |
Threshold:
137.95 = |
Percent Total \Watershed:
250 g
[C] Enforce CSA I
Intemal Pour Points Methodology:
Defaut -

| Discretization Name:

l dik1

: [ Discretize ] [ Help ] [ Close ]

|

! Ready |

2.1. Delineation selectd1\d1

2.2. Model: selectKINEROS

2.3. StreamDefinition Methodolgy. selectThresholdbased
2.3.1. Thresholdbasel: selectCSAdcreg
2.3.2. Threshold enter137.99
2.3.3.Percent Total Watersheddo nothing (Note: this value will change when we change the

threshold)

2.4. Internal Pour PointdMethodology. selectDefault

2.5. Discretization Nameenterd1kl

2.6. ClickDiscretize

2.7. Save the maplocument and continue.

Step 3: Parameterizing the watershed elements for KINEROS2
3. Perform the element, land cover, and soils parameterization of the watershed by selaGMGA
Tools>Parameterization Options Parametrize
3.1. Input box
3.1.1.Discretization selectd1\ d1k1
3.1.2. Parameterization Nameenter base
3.2. Elementshox
3.2.1. Parameterization selectCreate new parameterization
3.2.2.ClickSelect OptionsTheElement Parameterizeform opens.
3.3. In theElement Parameterizeiorm
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3.3.1.Flow Length Optionsselect Geometrid\bstraction

3.3.2.Hydraulic Geometry OptionselectDefault

3.3.3.Channel Typeselectr / dza i 2 YA T S [/ K| yhgrSclick theSusténtizé Eranaél X B
Selectiondutton. TheCustomize Channel Selectiofesm will open.

3.3.4.In the Customize Channel Selectioiosm

Selected Channels Select Channels Channel Type

=)&)

#H 12456973101115 Natural
5o 81216131714 <Click fo select> | -
* <Click fo select>

I Continue ]I Cancel I

Current Cell: [1,2] - Select channel type for the selected channels

3.3.4.1.Double click on the empty cell in ti@&hannel Typeolumn and selediatural. A
second row is automatically added to the table.

3.3.4.2.In the second row, click theClick to selecteell in theSelect Channelsolumn.Use
the mouse to drag a box over the channelaning through the development to
select them (see selection below).

3.3.4.3.In the second row, click the empty cell in tBhannel Typeolumn and select
Developed

3.3.4.4 ClickContinue You will be returned to th&lement Parameterizeform.

There are three charel types available by defaulRefault Natural, andDevelopedTheDefault
channel type is equivalent to thidaturalchannel typeTheNaturalchannel type reflects a sandy
channel bottom with high infiltration and a winding but cleamannel with roughnss set to 0.035

a |y y AnyTHeD@avelopedhannel type reflects a concrete channel with zero infiltrability, very |
NRdzZaKySaa asSia a andnadtionvwfichaarehayhargdhgamst erosion equal to 1.
These values may be edited on the fly whwt customizing a channel selectidhmodified
parameter values are desired with a custom channel selection, useédtiand Createbuttons with
the trackbars or numeric textboxes to create a new channel type before customizing the chann
selection.
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3.3.5.Back in theElement Parameterizeiorm, dick Continue You will be returned to the
Parameterizerform to create the Land Cover and Soils parameterization.
3.4. Back in theParameterizerform, in theLand Cover and Soib®x
3.4.1. Parameterization selectCreatenew parameterization
3.4.2.ClickSelect OptionsTheLand Cover and Soilerm opens.
3.5. InthelLand Cover and Soiferm

3.5.1.Land Covetab
3.5.1.1.Land cover griddeveloped
3.5.1.2.Lookup table: mrlc2001_lut
3.5.2. Soilstab
3.5.2.1.S0ils layerstatsgo
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